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ABSTRACT 

Reported are results of a project carried out at the 
Swedish Institute for the Handicapped to determine needs of the 
visually impaired in the planning and adaptation of buildings and 
other forms of physical environment* Chapter 1 considers implications 
of impaired vision and includes definitions, statistics, and problems 
of the visually impaired such as orientation. Chapter 2 given basic 
information on building site, planning and design, the use of 
furnishings, obstacles, light, color, and sound. Considered in the 
third chapter is the total environment of the visually impaired 
individual including primary buildings (such as homes), t^e 
environment between buildings, secondary buildings (such as schools 
and shops) , and public transport. The design of special small scale 
environments including areas for hygiene, changing, housework, meals, 
specific types of work, and vertical transportation is discussed in 
chapter ^. The final chapter gives additional information on 
lighting, signs and sign-posting, and design of doors ^nd gates. 
Summarized are important points of the booklet such as breaking down 
large areas into smaller areas and complementing optical signals with 
acoustic signals. (DB) 
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INTRODUCIION 



There is much to be done in a number of differrnt fields 
in order to enable people with impaired vision to func- 
tion in sociciy. It is important that suitabfe technical 
aids are made available, but at the same time one should, 
as far as possible, plan and ^Jdapl the physical environ- 
ment to suit the special reoLciremenls of thevisionally 
handicapped. 

Comparatively extensive research has bean carried 
out as far as personal tectinical aids are concerned, but 
surprisingly little has been done to improve the physi- 
cal environment. In fact it appears to be only during 
recent years that any research at ail has been carried 
out and that any noticeable interest has been showri 
by the various environment planners. This does not 
imply thnt knowledcje or opinions are lacking: natu- 
rally, people with poor vfsion he^/c always had opinions 
ds to how the^ physicii envij^onment should be formed. 

This publication is the result of a project carried 
nut at the Swedish Institute for the Handicapped, The 
wiim \vas tohnd oui what d;;mands people v;ilh impair- 
ed vision have regarding their immediate and peripher- 
al environment. 

The investigation conststed mtcrviews and 'discus- 
sions both with people with severely impaired vision 
and with various specialists. cxi':ting hteraturc on the 
subject has been collected ard studied and relevant 
O ocuments have been listed. 
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Mainly due to the lack of adequately specified de- 
mands the publicotion cannot be classified as a book 
of instruction. Its aim is rather to inform about exis- 
ting problems, to give basic starting material for the 
planning and design process and wherever possible, to 
suggest possible solutions. The publication is primarily 
intended for architects and environment planners but 
can also be useful to others who are interested in ban- . 
dicap questions. Some of the problems which have 
been uncovered show that research must be initiated. 
Certain research is however already in progress. It \% 
to be hoped that this publication will lead to measures 
being taken to improve the physical environment for 
people with severely impaired vision and at the same 
time stimulate discussion and continued work within 
the field, We shall v^elcome any comments regarding 
the publication, and suggestions in general. 

The project-ieader was Architect Per-Gunnar Braf, 
He was assisted by a working-group composed of the 
following members — Gosva Christensson (The Swedish 
Association of the Blind, Stockholm), Per*Olov Nisses 
(The Swedish Association of the Blind, Stockholm), 
Gunnar Petersson (The Swedish Association of the Blind, 
Stockholm) and Sune Wahrner ladvisor regarding work 
rehabilitation of thevssually impaired). 



Also attached to the project was the following pro- 
ject-group - Anders Arnor (The Swedish Association 
of the Blind, Stockholm) Lennart Georgii (The Swe- 
dish Institute for the Handicapped), Lars-Erik Hen- 
ficsson (Industriai designer) who is also the author 
ot the section on light - Krister Inde (teacher, reha- 
bilitation of the visually impaired), Jan-lngvar Lind- 
Strom and Peter Lorentzon {The Swedish I nstitute 
for the Handicapped), Bill Pardon (architect), Gerd 
Rosenberg (building ingineer) and Roy Stromblad 
(The Swedish Association of the Blind, Gothen- 
burg). 

The members of bo:h groups were chosen with 
regard to their experience in the planning of the 
physical environment. Several of the members, with 
severely impaired vision, where particularly qualified 
project. 

S^nce the publication is intended for readers with 
different interests and backgrounds, some comments 
on its disposition and contents seem to be appropri- 
ate. 

There are very many different environments, and 
many details in each environment. A publication 
dealing with all possible combinations of these 
details would be much too comprehensive. This pubU- 
cation has rather to be regarded as a handbook or ma- 
nual, where the reader chooses the section or combi- 



nation of sections of particular interest to him. 

The contents are 6mde6 into basic information, 
and more detailed inforn^ation. Between the two types 
of material there is a reference system partly consist- 
ing of important basic principles, partly of headings 
which are repeated. The references also act as a kind 
of check list of various factors to which attention 
should be paid. 

Chapter 1 begins with a general description of the 
implications of Impaired vision, including definitions, 
statistics, different types of problems rogardinq vi- 
sion, different means of orientation, and orientation 
ability etc 

Chapter 2 presents the basic and general problems 
involved in planning for people with impaired vision. 
Some suggestions for general solutions are also given. 
The total environment, subdivided into some main 
types is described m the third chapter, tn this chapter, 
important passages and special or characteristic prob- 
lems and solutions are repeated. Certain "part-environ- 
ments" which occur in the majority of buildings are 
dealt with in chapter 4. Here also certain important 
passages are repeated, but the chapter deals mainly with 
special and characteristic aspects of different "part-en- 
vironments". Chapter 5 develops certain sections more 
in detail. Finally, foHovV »lmportant pointS)> and the 

i)Word index)>. , • j i - 

Jan-lngvar Ltndstrom 
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IMPAIRED VISION ^ 
WHAT DOES IT IMPLY? 

In our society (here are many people who are more or less exclu- 
ded from the information conveyed by the eye. The problems which 
arise in the course of cocuact with the physical cnviromncnt are 
greater for these people than for others, A person who can see may 
have some diflicuUy in n\oving around in an unfamiliar environment. 
For someone wiih impaired vision it is much n^ore difllcuh to move 
about in environments with which he is not famiUar. Even in fami- 
liar environments it can be difficult for a person with impaired vi- 
sion to locale where he is and to manoeuvre at "short-range'* • to 
avoid an open cupboard door, for exan^ple. To move about and 
orientjite oneself in The physical environment is here called or/r«- 
tation. 



By planning and forming the physical environment in 
such a way that il is also suitable lor persons with 
impaired vision one makes daily Hfe easier for evcr>'- 
body. 



Impaired vision 

In this publication the concept ''impaired vision'* is used. This is 
a broader concept than ''poor vision" (severely impaired vision or 
bhndne&s. and problems with vision), and covers even other gra- 
des of impaired vision. This concept also comprises what coutd 
be called ' acuic blindness", thai is to say a temporary worsening 
of vision which can take place for example if the lights are out 
of order, or if one has forgotten ones glasses. 



How many people have poor vision? 

It is Impossible to arrive at an accurate figure as to how many 
people have problems with their eyesight. 

According to a register kepi by The Swedish Association of 
the Blind, appioxiniately 18 000 persons in Sweden over 16 years 
of age have poor vision. 

Sharpness o^ vision can vary between 0,0 -1 ,0. It has been 
estimated that 7 % of the Swedish population between the ages of 
15 and 75 maintain that they have problems with their eyesiglit 
which is not appreciably helped by wearing glasses. This gives a to- 
tal of 430 000 people of whom 160 000 claim to have severe pro- 
blems with their eyesight. In addition to those mentioned above 
there are of course many others who do not have maximum sharp- 
ness of vision. 

The number of persons with impaired vision is increasing due 
to the increase of certain diseaseSv e.g. diabetes. 

The degree and character of impaired vision thus vary consider- 
ably from case to case and so does the ability to "orientate" - to 
move around and to function in different situations. 
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Severely impaired vision - orientation 

people svitli severely iitipaited \ision can in general move around 
wiihout help in cnviroiiinenis wiili svliieh. they are laniiliar. h be- 
comes nK):e dlfiiciili in unlannliaf etuironinents. 

A person with severely in\paired \isioii can move around ot^ 
Iiisown iTi cerUin circunisiances. but iti general he nuisi use some 
form of aid, such as a long white stick, By moving the stick to and 
Iro tn I'roni of oneself one can detect obstacles and objects which 
are in one*s way and thereby a\oid bumping into them. The stick 
can of coutse only give warning regarding objects below waist-le- 
vel and in the innnediate vicinity. It is difficult to detect hanging 
or projecting objects with a stick. One can also use 'a gukk-dog. 
A well-irained guide-dog can detect and avoid both objects which 
are in one's way, and hanging or projecting objects. \Vlten a per- 
soti with severely impaired \ision is together with other people 
ill an unkitowti cn\iroiinient. the most coiiimon method is for one 
of the others to kaJ him, The person with poor vision gr;isps \\w 
other person li^itly by the elbow, and walks half a step belund 
him. In this way he gets information regarding stairs, pa\enients 
etc and a\oids obstacles. 

Sound is also an aid to orientation. In certain circumstances 
smells, contrasts in temperature etc, can also gi\e Jireciional 
guidance. As to functioning close at hund for example to locate 
door-openings the person with severely impaired vision relies 
mainly on his sense o^' touch, or hearing. 



Others with problems regarding vision - orientation 

People vvitii poor vision, people whoc;in distinguish certain details 
iti iheir environment but not ever^ tljing. and people with impaired 
vision, are a \ery heterogeneous group, 

Abo^o all, different persons' ability to ":,so their power of \isioii 
varjesgreati; Tins is naturally partly due to sense of direction and 
habit, but il is ulso due to the fact that there jre many different 
tv pes of impaired v usion. 

I'eople vvlio ha\ e problems with their sight ma>" ha\e a litniieJ 
lleld of visioti and ujrying length of \ision, One tnay be sensitive lo 
d:i//ling. bui at the satne litiie require j lot of light. 

Certain people h:ne little possibility to t'i\ their ga/e. lo see at 
a dist.itice. to read signs and to distinguish corners lacking in con- 
trast, Others are Jiighi -blind, or cafinot see to the side, neither up 
nor down. I lKy therefore often use stick-techniqite when inowng 
about, 

People with nornuil vision need well-plaimed lightning - and 
colour - schemes in order to be able to function well and to achieve 
a faunirjble appreciation of 5 heir surrouitdings. I'or people who luu 
problems with their vision ii is e\ei^ more important that lighting 
ai^d colon r schetnes should be planned vviih a knowledge of their 
handicap, 1 he conditions of vision foi those who have problems 
with then ev esight are complicated by a number of factors whiclj 
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arc rchktod partly \o ilic JolVci in vision, and partly lo iho oids 
wliicl\ arc used. iiovMUsc ordhninishod liglit in the eye and in ihe 
optical aid. people with sisioi\ problems require ukhc iighu The 
ditYiculiies which con arise for liiese people are ol'ten due to the 
fact iliai ihey have a liniiieJ field ol" vision, arc \ery sensitive lo 
da//ling. and arc dcpendeni on a short reading distance. 

What can be done? 

There are several ways in wliich one can make orieniauon easier 
fur people witli impaired vision. In addition (o what can be done 
within the normal course of physical design, such as plantung solu- 
tions, one can make orientation easier for the totally blind by using 
contrasting surface male rials etc. E-or those who have problems 
with 'heir eyesight one nuist also pay special atleiuion to the use 
uf light . colour, signs and sign-posung, 

Technical aids can also facilitate orientation. These aids can b^' 
personal (binocular glasses), or be pari of ihe physical cnvironnie.Lt 
(sound beacons}, l- xcept in otic or two cases leclmical aids will not 
be discussed liereafter, 

// is unth^rtant tbai us varly as possible as vady as iU the sketch^ 
iU'styn st'.ii^c cfJtisnleration is paid to the ^ '\'tnantls i>f people with 
impaired \ision on the physical eniiroinnenL Man\' problems can 
be diminished or conipiotely eliminated at thai poim. The cosis 
will also be iKirmal if the necessary adapiaiiriis are carried out at 
an early ^lai^e. Tlie question of e.xira costs will only arise in the case 
of exceptions. Solutions, adapted to su the demands of ihose with 
impaired vision, will even be less expensive sometimes. .An element 
of d building, if correctly placed, will not for exanjple afterwards 
ie([uirc a safeiy-raii added to ii. 

One can tlnd support lor the suggestions made in thi^' publtca- 
lioii HI ihe VVorkers' Protection Act and in The LUiilding By-laws 
42 a which reads as follows: 



Ihe Buiidmg By-laws42aS 

Tiie parts of buildings lo vvhicfi the gener«il jniblic 
has the liglu of access or whtch are used as work 
premises should, to a reasonable exlent.be desig ti- 
ed so as to render thetn accessible and usable to 
persons wliose mDbiliiy or orientaiioiial capacity 
is liatKlicapped b>' age, invahdsty or sickness, 
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BASIC INTRODUCTION 

Oricjiuuion in the modcro coJi\}n\iniiy is becoming more und more 
dilTiciiii lor people with impaired vision. Tliis is a result of', urivjngs( 
oilier iliings. increased uTbuiiisaiion wiili (urge buildings and heavy 
vehicular iraffic, Persona! service is no longer so common. The local 
shop bus often been replaced by ihc shopping-ccnirc. The number 
of signs has increased and it has become more dilficiiU to obrain 
verbal information and personal liclp. 

\\ is imponani to reiiiember thai many (hings which do iioi nor- 
mally create big problems can be dilTicuh and somcMimes even dange- 
rous for people with impaired vision, This applies for example to the 
unexpected placing of objects and derails in the pliysica! environ- 
ment, wrong planning soluJlons. and uriexpccted events such as 
snow-clearing. sueeKicuning and roadworks. 

To eliminate ilic tiiificulties for sonkHMic with impaired v ision 
as far ;is ofieiuutiori is co;icerned the siting and planning wlutions 
must be simple jnd easily understood. One should bear in mind 
(he person wiih ini])aired vision wTcii K.\\^^^\\\\%^urni^hin^^ and 
Jhmcnts. lor example one can use conirasiing materials :ind place 
fii mil lire and fit men is so ihai they do noi get in the way. Suffi- 
cietu info nn at ion regarding the environment in which one will 
be moving about is a basic requirement for oriouation. 7./^/;/, 
used in the right way. sin^^lifies orieniauon, Colour can be of 
decisi^e impor lance in distinguishing different parrs of the en- 
vironment, 1 inally . souml can make orientation both easier 
and nmre difficiill , 



n t« 

uu 



'X 



• III 



J 








» 

1 


IHIIUI 

liiiin 


■in 


. r\i^^K* 1 

^ h'j" 


111 I 

1" 


til 


k 









Siting 

The Ijrger the area one has to mo^c over, the more difficult orien- 
tation becomes. Orientation is also more diiTici;lt if one frequently 
has to change dircctioiu 

One can. as early as at the siimg stage in the planning process, 
sin^^hly oricntaJton lor people witli in^jpaired vision, In)pona?ii 
and frequently used fiMiciions will be ejsier to find if (hoy are 
placed centrally to. or in ihe near vicinity of the areas {rooms, 
units) which iliey ajc mtended to serve. To avoid possible coJi- 
lusion one can also separate different fimciions (for example 
^oods enUance and staff enlranco ), 





Planning and design 

A good phmning solution should he simple, ll should be easily 
\uKlerstood also by people with impaired vision. Oiientjtion is 
easier if (he plan, pavements, roads and paths keep to a nghl- 
angled system, it is impurtjnl that imermedlaie objectives such 
as lifts, stairs and recepuon desks should be particularly easy \o 
find. 

OrientaiioTi across open areas is difficult, ll is therefore advisable 
tltai hirgc areas siiould be broken down into MUaller areas. Afcas 



which arc loo snuill, such us nurrow corriJors and passages, oan of 
course make orientation niorc JilTicuh since ii is easy lo collide 
wiih other people or objecLs, 

There should be no obstacles on pedestrian circtiijtuMi routes. 
hUorniaiion desks, sigoseic should not he placed in positions 
wliere thev become obstacles thenisehes. or where the people gath- 
ered round ihein will he in the way. C oluiuns and cluirs should 
e g. be :uoided wiiliin circulaiion areas. 

Plan tor the division ol" pedestrian trjlfic. Ir^ order to avoid colH- 
sionsai enirances ihey should be clearly divided ijito *'in'' and ''out' 
tralTic. 

Attetuion should be paid to detaih which do not appear from 
fhe phiiK .A sraii shutild not be designed in such a way that it is 
possible 10 pass utuler its knver reaches, 

Tree head room above a pedesirian area should iie\er be less 
than 220 cm. 




Furnishing, fitments, materials 

To make orientation easier large areas should be broken down into 
sm;j)ler. preferably reciangiJla: areas. This can be doiie by the pla- 
cing of furniiuTc. making sure al the saitjc time, ho^ve\er. dial itie 
furniture will not oh struct [nissage. Large areas can also be broken 
down by marking the circulation lovites in a diVtereni .olour from 
the rest of the tlooring. or by using tnaterials vs tiich gi\o dilYcrent 
souiul si^ipressions. Tlie sof'nesN (spring! of the lloor can lor cxamjile 
give direct ioiKil guidance. Note (hat vs iill-:o-wal! carpeting elimina- 
tes nearlv all echo (see .Sound, page I 3). Circtilaiion routes can 
for example he carried out in patterns which clearly separate them 
frutn rhe surrunuvlmg Hoof surfaces. The texture of the walLs can 
jiso consciously be made to vary, 

Not only staircases but also other areas (e.g. txundors) should 
be equipped wuli handrails to gi\c direct ional guidarice. 

f iie general rule that ("ree head fovm should ne^er he less thati 
220 cm applies ;»lso Ijere. Signs, avs inng^. Iighi-littings eic nuist 
iherefore be above (his hei^iit. 
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I he lv>caUon ot' cumpleieU gla/cd areas glass doors and large 
wind ovv s s 1 ^ ini Id be c a re f u i 1 y considered. In order lo p r e \ e n t 
people from walking nito gla/ed areas one should mark them witli 
a coioured band whicli can clearly be scei^ against the background, 
liiehand sh>nild be phKcd beiwecn 140 loOcm abu'.e lloor or 
ground lo\el. 

I he choice ol farmshmg materials and colour slum Id be maiie 
Willi a knovclcdge of then characicristR's regarding i iie rejection 
factor and mirroruig effects, .A h.igh mirroring Uicior in a tTiaterial 
ofieti gives negatiu' effects. As an example, a floor can give irrt- 
taiitig reflections from hghts ir^ the ceilitig and cause da//ling 




wliicli In mm may impair the vision. A high rcncctioii factor and 
iho use of light colours innuence the mean luminance atid give 
ligiu interiors. One <h.niKi choose a source of Hglii so tiiat colours 
are reproduced naiurally. Nhiteriais and colours must be chosen in 

iiglii from the source of liglu which will be used (:iee l.ighi. page 30). 

i> 

The acousdc conditions should be good. One must choose a 
suitable rc\erberaiion lime. Sounds should not be too liltte dainpe- 
ncd. as is often the case in public swin^ming-baths and cnirance 
halls. Ihey should on ihe other hand, not be dampened too much 
as in many conference rooms. 

Various controls, taps and light swiiciics should be recognizable 
to touch and lo people with poor eyesight. By using taps which are 
standardized In design and colour, and which arc placed in a stan- 
dard fashion, it will be easier both to find and use ihcm. 

Doors and gates should be luing so that ihey open from a busy 
area into a less busy one (See Doors, page 33). 



Obstacles 

Under this heading a number of things are dealt with wliich can 
noi norimilly be classed as problems, but which can, for people 
with inipaired vision, cause unpleasantness, or even injury. 

An obstacle can be 

//?^/?^<)/;/7c'.such as bicycle stands. t1ower-boxes. pillars, posts, 
signs, awnings, balconies and vegetation; 
niohilc. such as doors and windows; 

tiinporary, such as \chicles, wiring-off of for example road- 
works, scaffolding, heaps of snow, sand and building mate- 
rials, 

Obstacles slum Id he plated at the side of pedestrian ways 
and areas, and ihe>' should be so designed that pans of them 
do no! stick out , 

IVee head rtnnu above pedestrian ways and areas should at 
no pomt be ursder 220 cm above lloor or ground level. 

One should w arn or prf)!ect against unavoidable obstacles 
by usuig var\ ing lloor or sur lacing nuiienals. or by safeis arrange- 
tnents such as fences or rails. 



Design ohsnhics (c^,. Miue-inblc signs) so thai tl\cy will i\oi 
cause injury lo anyone who bumps into ihcm. 

Any temporary arranj^ement to close off pavements etc should 
be placed ai a safe distance from ihe obsiacle. The aciual arrangenwnl 
should consist of two horizontal wooden spars, of which the upper 
one should be approx. 90 cni ;ibove the ground. They should be ii\ 
position both during and after workii^g liours. 

Snow is a particular problein^ li can cause slipping and stumbling 
and it makes ii diftlcult to recogjiize normal "guiding features" such 
as kerbs. Snow also dampens sound, (See also Signs and sign-posting, 
page 32 and Doors, page 33), 



Information 

[nforn\ition can be given in many ways. Verbal information can 
be imparted directly at an information desk or inuerectly 
over a loudspeaker. One can receive informatiun from signs, 
and from sound and light signals. Conirasling colours ajid mate- 
rials on different surfaces, handrails, and other arrangements 
can alsogi\e information. 

Verba] inforniation is often the best altcnuuive for people with 
impaired vision and should tlierefore be used as widely as possible, 
for example oser loudspeakers in trains, underground trains, and in 
buses, hi this way one can lessen the dependence on visual infor 

nuiilon. 

At an information desk the distance between the tnouih of the 
speaker and the ear of the listener should not be too great. Note 
that glass screens generally make communication more difficult. 
People with impaired vision may not c\en observe the glass. 

Signs should be so placed and designed as to allow one to get 
close up to them and read by touch or by people with impaired 
vision. (See Signs and sign-posting, page 33). 

Sound signals (acoustic indication) can also gi\e information. 
In lifts, at pedestrian crossings etc, ordinary^ forms of information 
should be complemented by sound signals. Sound beacons (see 
page 21) should be used to irjdicate direction. The "engaged" 
- "wait" 'Vome in" sign should have an acoustic signal at 
"coniein"- 

Relief maps of buildings and areas should be placed at central 
points, and sliould also be available on a more reduced scale to hand 
out to people. 



The call-buttons for door-telephones should have at least the 
numbers in relief. 



Dayliglil cjn be \ery sirong. but iilso vurics uccorditig 
:o ihc time of day and ihe souscn of ilic ycAr. Daylight 
there lore, inusi be cojupktnciued by arUficial ligln. 
O^yiigiu intakes cat\ also cause undesirable mirroring 
effccis. If one uses daylight, \ho lighiing in adjoining 
areas must also be strong* otherwise the difference in 
lightness may be so great ihai one getsda/ifled. 

General iigfuing atid directed Ugiuiiig should coin- 
plenieni each other in such a way as to create a good 
contrast relationship. 

The difference in lightness beiwccn two surf?>ces 
should not be so great as to lire and irritate the eyes. 

It is impprtant that iiglii-fittings are correcily 
placed so as to avoid daz/Ung effects, direct or by re- 
flection within the field of vision. One should choose 
well-shielded finings. 

Make sure that the relationship between h'g^it aud 
colour is such that the hglu^ng does not take away 
the desired colour contrasts. (See further Liglit, 
page 30). 



Light 

In HKiny situations one requires belter and strotiger light than is 
normal today. People with impaired vision* and with some remnants 
of vision are dependent upon a better quality of light, This applies 
also to many elderly people. 

The liglittng environment is influenced at an early stage in the 
planning, among other things by ihc choice between dayliglit and 
aruHcial ligluing. It is therefore iinportanl thai as early as the 
sketch-planning stage one gi\es consideration lo the placing and 
design of points of intake and sources of ligfit. 



Colour 

For people with poor eycsipht and people witli varying romr^ants 
of vision, colour is not orjiy unportant from an eniotional or 
aesthetic pouu of view, but abo\o all isinipoitant in order to 
make onciuation easier. PropcrU* chosen and placed colours make 
ii easier to move around oser Ijrge areas, to orientate ''ai close 
fange" lo feeJ for objects and to understand signs and other 
in forma tioTK 



The e;<«; issensUisx* to colour expo rioiicos only if ifie 
streii'^Mh of li^\t is sumciciu, Tlie experience of colour 
incfef'.es With liglUncss. Hxpcrieucc of colour is at iis 
maximum wiih orange, yellow and liglu green colours, 
anJ decreases towards the red and violet. 

Make use of coturasiiiig effects in colour-schemes. 
In order to make orieiitaiion safer one should separate 
different surfaces by using contrasting colours. 

Choose colours and interior materials with a know- 
It^dge of their rQilectioning and mirroring factors. 

lligli rellection factors and a iighl colour-scheme 
innuenc* ihe mean luminance (lightness) and create 
light interiors. Low reflection and dark cotour-schen^es 
liave the reverse effect {See Liglu^ page 30). 

Ligluing and colour-schemes cannot in fact be 
(reated separaiely. Choose colours and materials In 
light t>om the source of liglii which one intends to 
use. The lighting should bring out the colours *'natu- 
rally". 
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Sound 

Sound can have both positive and negatiNC effects for people wiih 
impaired vision. 

As an echo from a footstep or a slick, sound has a posiii\e effect 
and acts as a complement (o other signals (acoustic signals). Certain 
continuous sounds, such as the sounds from an escalator or a foun- 
tain can also make orientation cjsier. 

Sound has a negative efteci when, as noise, it disloris or blocks 
desirable sound. "*Noise is mist lo the blind'". Wind has bolh a damp- 
ening and a disloiling cFecr. Sources oC noise should be screen- 
ed so that ihcy do not disturb sounds which gi\e directional guid- 
ance. If one can dampen ihc sound of an ui^derground train in a 
station then It becomes easier for a person with bad cyesiglu to 
orientate hin^self by (he sound of an escalator, or by using siick^ 
lechriiquo. 

L'nsuitable acoustics too much or loo liide dampening - can 
make comnumicaiion between people more difllcuh or even im- 
possible, particularly for (hose who can oniy rely on their sense of 
hearing. 

Materials of pedestrian circuljiion routes can give a certain 
amount of information since different materials have different 
sound characteristics wheji one walks on them, and particularly so 
when one uses a stick. Certain Hoor-surfaccs, such as wall-io-wall 
carpeiing, remove nearly all ''echo", thus making orientation more 
difficuli. 
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Ill the cjic of lifts miJ pedestrian crossings, oplicul sigjials should 
bo coniplenicnicd by ucou^lic sigTials. 

Spcci.it aiiention should be paid to tlie qualiiy of sound at in- 
formation desks jnd ni loudspeaker systems cic. Place ihe loud- 
spevtker in such i\ wuy us lo give a correct *'sound-picture'\ That 
is 10 say so ihai the sound will appear lo come from the direction 
of the person speaking. 

General 

Certain faciors within the field treated by this publication cannot 
be directly intlucnced by pliysical planning and design, but are at 
the same time very important. 

One sliould infortn people in various positions of responsibility 
and authoriiy how they can. in their daily work, make orientation 
-caster for people with impaired vision by. for example 

• rcmemberMig thai quiei vehicles {e g, trolley-buses) 
can be difficult to deieci for those who have to rely 
only on their hearing 

• driving carefully, and sigJialHng when crossing a 
pedestrian way 

• making sure iltat verbal intormation is clearly under- 
standable, pariicularly when it is given over a loud- 
speaker on buses, trains, and underground trains. 

Also inform people w ith impaired vision regarding the temporary 
closing-off of certain areas and diversions in pedestrian ways, commu- 
nication; etc. 

When providing housing for people with impaired vision one should 
bear m mind that someone who will be spending a large pan of his 
icjsure tune in }iis house or flat, needs large areas and a b;jlcony. The- 
re should also be common areas for recreation and exercise in the 
buiidiuj^?. 




ENVIRONMENTS 



Primary buildings 

Orientation is usually easier u\ ciuironincnis whore one lives or 
spends a lot of iline since ihey are familiar. In this suidy siicli 
environinenis have been tenncJ primary buildings. Ihc term is 
mainly intended to cover hving areas and suiirs jiid entratKCS 
to dwellings, bu? it also includes other onsiroiunenu such as 
ciHtances to placcsof work. The problems in cnvironn;ents in 
wiiich one moves daily tend lo diminish after a time as one 
adapts oiK^seh' lo one's surroundii^gs. At tlie same time iliere 
is sllll a lo! which can be done to nuke daily work, and daily 
hsirig, easier, 



The living area 

A living Lirea can be in a block of llats. a vill;j, a Jitudent hostel etc. 
Here the problem of orientaiion is a lesser one, but at t.he same 
lime the form and des gn of the li\ing area are imporiaiu. It is 
imporiani ihat the fur lishings and the technical and mechanical 
ftttnents do lioi cause oroblctns, 

The various parts ol the living area should not be too cumped. 
Passages, corridors etc ihould not be so narrow that one runs the 
risk of banging into the walls or colliding witli someone coining 
from the opposite dire<t»0}\, Doors and cupboard uoors sliould be 
so placed and designed o that one does not run the risk of bum* 
ping into them. The use of sliding doors inscead of hung doors di- 
minishes the risk of a co lision with an open door. 

Ijghi switches and controls should be unirortii. above all as 
regards markings so as lo liable blind persons as svell as (Ilosc 
with iinpaired \ ision» to u e thenK 

Light switches should b of the Hat plate type and should all 
have the same positions lot ' oft^' and ''011''. 

Toat-racks. shohes etc. should not protrude in sucli a way as 
lo cause injuries. 

Daylight is desirable. Artiticial lighting must be sulYicieiUly 
strong, but wilhout da//hng iffecis or rellections, particularly 
as regards working surfaces. 

The impressioi^s gained by licaring are \ery iivjportant, and the- 
refore one must demand good ound insulaiicn. 
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Entrances, staircases 

Lntrarices. staircases, and other intermediate objectises should be 
slluaied centrally, and In such away that they arc ea\V to find, 
hi order (ha? they may be seen from a distance they can be pain- 
ted in contrasting colours. 

The plan, and the way offurnisfiing should be sucii that they 
crea'c a riglii-angled pattern. No changes of le\el nor obstacles 
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should occur along the circulation roiues, Hai^drails. and llie use 
of diffcrciii nuicriats and colours can give direciional guidance. 

There should be storage loom tor mobile objeciS (e.g. prams). 

Outside (ioors should be set back from die iin€ of ihe facade of 
the building. Swing-doors, and in paiiicular automaiic ones are 
difficult for people with impaired vision. 

Staircases should not be placed in positions where one can 
uninienifonally siep oui onto them and fall down. (See Stair- 
cases page 27-28). 

liiforniation - desks and signs etc must be placed where they 
can bo easily found and nia<ie use of (See Infoxniation, page 1 1 
and S)gj3s and sig/i-posiing, page 32). 

Street numbers iUould be able to be clearly seen, preferably 
before one reaches 'he building In question. In housing areas con- 
sislin.g of detached or sen^-deiached houses with gardens^ the 
house number should be at the gate. The nur "^er is best in relief 
since it can be ''read-off by touch. \\\ ntuhi stoiey buildings the 
iloor number should also be in rehef. 

Certain sources of dayhghining^ such as floor*to-ceiling windows 
can cause ligliiirig and orientation problems. This is because the 
va;iun!j directional movements on for exan\ple a staircase, are re- 
latively complicated, i)ie movement being both horizontal and 
venicah turning coriwrs etc. I: is important to suit the light to the 
direction of movement. Make sure also that the difference between 
the dayliglit outdoors, and the artificia) ligluing indoors is not so 
great as to cause one to be daz/Ied when stepping out from a dark 
cncrance into (ho dayliglit. 



The environment between buildings 

Tl\is part deals with both siiiipic and complex areas. The simple 
type of areas are areas such as pedestrian ways, cycle paths and 
p.jvenicnts. The niorc complex areas include courtyards, clrldren*s 
playgrounds, vehicular access points, parkingplaces, streets and 
squares, and also cmcred nialls at)d largo entrance ha))s. 

Pedestrian ways 

The problem regarding pedestrian ways is not so great. They should 
in a simple manner lead to objectives such as entrances. They should 
prel>rably follow a right-angled system and (heir surfacing, or at 
least their edges sliould Nary in colour or niaierial from J)ie .surround- 
u^g surtaces. [:dges such as kerbs, should gAC dueciiomil guidance 
particularly to people usiiig a stick, Handrails and rails can also be 
used. rhe> can give diteciionj! guidance, they can warn, and also 
protect. 

Odd. unexpected ditTcrcnccs iu level should be a\oid."d. Obsta- 
cles sucli as bicycle tracks, kiosks, unhides, and parking should be 
p]aced off tlie pedestrian way5. Width aild head room (220 cn>y 
should always be sufilcient. Signs and sign-posting should be 



tarried ou( in such a way that someone with impaired vision 
can find, get up to, and tcjid the sign in question. Ligtuing, in com- 
bination with rhe use of colours and nuicrials. should improve the 
possibilities for orientation. The fact ihai different materials give 
adiffeteni sound itupressloii (echo) is an advantage. 

Wliere a pedestrian way crosses 3 trafllcated road or street one 
should in some wa\ mark lhis»and at the same time define the 
direction of continued n^ovement. This can be done using contras- 
ting materials, colour or extra hgfiiing. 

The marks of recognition of a pedestrian way must continue 
also where a vehicular route crosses the pedestrian wsiy. This can 
occur for exantple at the entrance to a parking lot or a garage. 

The lanip-posis sliould be placed at one side of the pedestrian 
way. Pedestrian ways <;hould preferably be separated from cycle 
roads. Parking meters and posts etc should te placed at the edge 
of the pavement, either up against the buildings or. provided the 
pavement is wide enough, on a special band at the outer edge of 
the paveineni. This batid should be carried out in such a manner 
that it contrasts witli the rest of the pavement. 

Pedestrian crossings 

Pedestrian crossings should be situated at points where the kerb 
is at riglii angles to the direc tion of niovemenl and prefer? My where 
the crossing distance is shortest. The kerb can give direciiorial 
guid3iice. Orientation is made easier if the zebra markings are sligl\i[y 
raised. There should be extra lighting at a pedestrian crossing. Both 
sides of the crossing should be marked by a sign, The posts holding 
the signs should in some way be distinguishable t>om other posts, 
When the *'go" signal is on for pedestrians then naturally ail vehi- 
cular traffic must come to a hall. It is iniportant that one can easily 
find out whether ihe crossing signals are n^anually or autojualicaity 
operated There should always be an island or refuge in the centre 
of ihe crossing, and its shape, colour and material sliould make it 
clearly distrnguishabl- 
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open areas 

Ihe problcnt of orientaiion is gieiter in tiie caseof opeii areas. 
It is an advantage if ihese areas can be broken up into smasler areas 
by means of ''furnishing' in right-angled patterns. Any obstacles 
should be clearly marked (colour, niaierial} and surrounded by a 
rail, or preferably constructed so as not to constitute any danger. 
Cenain traffic categories will ha\e to be kept out by fences, rails, 
etc» which should be so designed that they do not cause injuries, 

P!aygrf)iauh shold be enclosed. They should be formed in such 
away that one cannot uninieniionally blunder in among the various 
sand-pits, chutes etc. Parents with impaired vision should be able 
to look after uieir children in playgrounds. Swings, roundabouts, 
and other moving apparatus are particular)' dangerous 

I chicular access points sliauld be placed close to entrances while 
{mking should be located Jurther away. Parking lots sliould prefe- 
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rably bo locjied \\\ such \\ \s'ay livat one doos not nornuilly have lo 

Stinans <v^t'" V't/i^'v sliould be planned as described obove. 
Make as nuich use as possible of colours ;«\d nvaicnals lo give di- 
reciiojiul guidance, parlieularly in co\cred n\a]ls uiiJ indoor sqiuires. 
Ihe fnrnishing Is ol'lcn complicated, e g. wastepjper baskets, dis- 
play unilseic. These should be placed a( fixed polnls. and they 
should be designed so as noi to cause injury. 



Secondary buildings 

I his section deals wiili buildings and groups of buildings where 
oriontatu^n is often raiher difficult. One reason for this difficulty 
is thai the buildings are hirge and complex. This can apply to re* 
creaiioiial buildings, schools, shops, hospitals, hotels etc. Dilftcuh 
lies regarditig urieniation depend, lo some extent, upon how of- 
ten one visits a building, 

The buildings should be centrally placed. Primary objectives 
such as entrances, reception desks and hfts should be easily found, 
Planning solutions should be cle^r. easily understood and should 
preferably follow a riglu -angled pauern. Circulaiion systems should 
be easy to understand and follow. 

U is important that rooms such as cloakrooms and toilets sliould 
be adjaccni to. and easily accessible from, fhe areas which they serve. 
In designing furniiiire and fitments sharp edges and corners should 
be avoided. Obstacles should be kept oiu of circulation areas. Spe- 
cial aitetuion should be given to doors. Correct in formation and 
signs and sign- posting are esseniial conditions for accessabiliiy. 

Relief plar.s should be put up by the entrance to a buUding or 
hlo.k of buildings. Smaller portable maps or plans could also be 
available, The tjuesiion of lighting is important, parlicularly in 
circuhition areas. "Tfie demands regarding both general and local 
lightnirjg must be met. The way dayhglu falls should neliher cause 
retlcctions nor day/ling, Make use of colour contrasts as far as 
possible. Snico impressions gamed from sounds are important, ihx 
general acoustic relationship ntust be carefully balanced. 

Corridors 

I lie llooring in corridors should differ from ilie general ilooring 
in a building. 11ns is to make the corridor easier to tlnd, and also 
10 make n e.isier lo lir.d one's wuy. Mandrails can also be used in 
coriidors Corridors should not end by a large window ot other 
sources ot da> light, 

\Vel[.pla[uu"'d lighting and colour-schciues make movement from 
place to place easier, (he liglititjg can show ihe direction of 
nk)venient. Stronger light in combination with contrasting colours 
should be used at critical poinls. Mark the doors or doorposts in 
contrasting colours. 



Orictiuttton call be made easier if, in addition to normal sigrjs 
and sign-postii\g. coloured bands are applied to the walls of the 
corridor at a liclglii of 140 loO cm jhose ihe lloor. 

Recreational buildings, schools etc. 

in rccreatiofiul buihli/ii^i such as gymnasiums, public swinmiing 
baths etc (here arc big problems regarding light and sound. Largo 
source's of dayliglit giu^ irritating reAexions, pjfiicularly from iIjc 
surface of vvaier. Sound absorbent materials must be used, particu- 
larly where there is a lot of hard material such as tiling, which 
causes echo. 

Because of the lively and more uncontrolled movements of 
children, special care nnisi be laken in schools and simibr buildings 
with regard lo [he design of coat-racks, hooks, rails, and corners, 

Rooms where rvaclung or writing takes place must have good 
ligiuing. 

I he direction and spread of lighting slnnild eliminate the risk 
of da/vling. direct or by retlcction. One should have high denK\nds 
regarding conirasis on reading and svork surfaces. This nutans that 
the contrast between the text ^md the paper for example should 
be at least ^^0 ' There should be extra plugs for mdividoal liglitiiig. 
Pay special aiceniion to the acoustics. 



Shops, banks, oost-offices, and similar buildings 

People with severely inipaircd vision ofien prefer shafts where they 
are served to seif-scrsice shops. Th.c display tuments and dimensions 
must be such (hat goods etc do not have to be placed in Ihe passage- 
ways. EMacc the goods logically and uniformly. Adapt signs and 
price-maikings to suit people with impaired sision. Tlie colour teni^ 
peraiurc of the lighting is imporiant when it comes to being able 
to distinguish between different types of packages. 

fn bunks. /;<>sf'.7//iVc.s and simihir buildings contact takes place 
nvainly accross a counter, I he tlooi as well as ihe surface of the 
counter sliould be of contrasting colour and material in front of 
each winoow. Place desks ai^d other furniiure so as to a\oid prob- 
lems. Infoimaiiou, signs and sign posting must ^i\e sufficien\ di- 
rection.v It is desirable to impro^e the lighting, particularly on 
writing-desks, whicli should be independently lit, 



Workshops 

\n storage-areas. woiksl\ops etc, the areas which one should ha^e 
access to. atid tliosc which one should not ha\e access to, or are 
even dangerous, should be clearly separated. In places of work 
wltk'h are particularly dangerous, there should be acoustic sigivals 
and relleciing signal colours, in ceriain cases in combinaiioii wiij? 
hghts. (See Area^: for certain types of work, page Zb). 



Public transport 

S\i\\\y people with impaired, or even severely impaired vision, use 
public transpori. In order ihai these people should be able to 
function as well as possible in society it is important that the 
various forms of communication are correctly designed. This sec- 
tion deals both with buildings and vehicles in connection with 
''track-bound" and **non irack-bound'' forms of transport. For 
example, bus-stops. terminals* stations, airports, buses, local- and 
lotig-distance trains and aeroplanes. 

In planning for public transport it is important that things are 
dene consistently. All the units in a sequence should be carried out 
according to ih^ same principles. This apphes for example to under* 
ground stations, 



Stations 

Planning solutions for station^, terminal buildings etc, should be 
easily understandable and without dead-cnds. Since there may 
be tVequent changes in direction, both horizontally and vertically, 
the points where the changes ii\ direction occur must be specially 
marked in some way. This can be done by using contrasting colours 
and materials, and in certain cases stronger ligliting, 
the edges of platforms with contrasting colours ai^d materials. Hie 
level of the platform should be at the same heiglii as the Hoor of 
the carriage, bus eic. The platform should slope away from the 
track. One should be able to orientate oneself along the part of 
the platform which is furthest away from the track along the 
centre-lir.e of the central platform. 

All furnishing should be at (he side of pedestrian routes, and 
have no sharp edges. lienchesotc should be placed in niches. Use 
handrails as far as possible lo gi\e directional guidance. 

\hc placing, hanging and design of doors and gates should 
cause as little conllict as possible, Verbal information, and 
iniormaiion 1. om signs and sign-post itig must complement 
each other (See Signs and sign-posting, page 32). A good 
lc\el of lighting without dazzling or rellections is a must. The 
placing and direction of the lighting in combination with a 
well planned col our -scheme can simplify orientation. One can 
for example heighten the contrast between the Hoor and the 
walls. One should try to dampen the noise from particularly 
noisy \ chicles in order thai other sounds can also be disiing- 
uislicd. 

Bus-stops 

[kis-stops should not be so situated that ihey are cut off by otlier 
traffic. The bus-stop signs sh mid be placed at the ini;er part of 
(he stop for cxampte against a building. The posts and signs 
should differ from other posts and signs. They should be recogni- 
zable by touch and to those with weak eyesight. The actual stopp- 
ing position can be marked by a railing, by colour, or by a slight 
raise m level. I here should be protectioi^ from ihe weather where 
I he buses slop. Changes should take place a! a refuge and all \ ehik.^les 
should Slop at the same place, 



Vehicles 

For vehicles such as buses, and for irains, ii is iniporiant that there 
is not too much difference in hciglu between itie level of the plat- 
form or slop and the floor-level of the bus or carriage. To make 
getting into and off trains etc easier they sliould preferably be at 
the same level. The doors should operate in such a way that one 
does not run the risk of being cauglit in them. There should be 
no differen:es in level in the gangway of a bus, A slight slope 
along the gangway.miglu just be accepted. Seats, poles, racks and 
other furnishings should be placed, coloured and desigjied in such 
a way (e.g. racks with soft edges) as to make orientation easier, 
a^id not cause injury in the event of a collision. 



Other environments 

Parks, recreation areas, the countr> side 
The earlier sections ol this publication have dealt with environ- 
ments wiih a relatively fixed structure. The areas which are de- 
scribed in this section are iniporiani, but the possibilities to in< 
fluence orie/nation are small. This applies to areas such as parks, 
recreation grounds and the countryside in geneiaL Generally these 
areas have been formed according to very "loose" plans or no plans 
at all. Other areas such as smaller communities, and parts of towns, 
can have similar basic structure and problems. 

With the exception of parks, areas of (his type often lack paths, 
or else (he paths form part of the roads. Ligliting is also usually 
lacking. The possibility of personal help and contact can. on the 
other hand, often be good. 

At present we have little knowledge as to what can be done. 
Pedestrian ways and bus^siops should as fa r as possible be marked 
according to what has been said in previous sections of this publi< 
cation. Rails and contrasting colours and materials should be used. 
Cleansing and snowclearing should be thorougli. Signs and sign* 
posts can, if properly designed from a visual and tactile point of 
view, be of help ~ also to people with impaired vision. Relief, 
maps can be used, 

in certam circumstances guide wire devices or sound beacons 
can be used to give directional guidance. 

A sound beacon is an oricntaiion aid device which gives out 
continuous or inte/mitteni sound-signals. The beacon carj he fixed 
in position or portable. A giikie wire device is a current-carrying 
wire which is buried in the ground. Its Surrounding magnetic field 
is influenced by a special slick which gives sigjials to the bearer. 



SPECIAL ENVIRONMENTS 



Areas tor hygiene 

Toilets, showers, balhs, saunas etc 

The problems and soluiiuiis regarding areas fc: hygiene as described 
here apply maiiiiy to larger nwHs in public buildings. Toilets, show* 
ers. baihroonis and cihor rogiiis with functions related lo hygiene 
often have con^^ticiued furniuire and fittings. Walls, tloors, and fn- 
nient details jre frcqueiuly made of shiny or reflecting maicrials. 
The movements invoUed in washing, going to a toilet etc are rather 
complicated. Thus the risk of injury is great even if one has prior 
knowledge of the room. 



Siting P/iifuiin^ Design 

U\m und areas for hygiene should be properly placed near the areas 
which they are intended to serve. For example, a toilet in a hospi* 
tal should be immediately adjacent to a waiting-room or waitings 
area. This implies, among other things, few changes of direction. 
In order to avoid risks there should be no differences in level. ll 
should be pl:jnned so as to niake orientation easier. 



Ihruislnngs nimcnrsj\laterials 

Place furniture and fitments in such a way as to create clear circu- 
hnion routes. In order to achieve this in smaller areas it is prefer- 
able to place furniture and ill merits along the walls. Sharp edges 
and corners must be avoided. One shouW nol have to run the risk 
of bumping into projecting parts. Instead these should be buillv 
in. As far as possible one should aim at a standardized design and 
location of liglii switclies, taps, tioletpaper holders etc - at any 
rate in the same building or group of buildings. Fitments should 
be within easy reach, in public lavatories there should be a wash- 
hand basin in every unit. 

Do not choose shiny tiling or similar materials which have a 
Ingh uMrroring effect and cause irritating rellections. Floor mate- 
rials should be non-sliE>. Contrasthg floor materials can be used la 
give directional guidahce. 



Obstacles 

Place taps in such a way that one does not bang onc*s head on fhcm 
uhen bending down lo wash. Doors, which in areas of this (ype of- 
ten open outwards/should be fitted with door^^losers. 

Note that even if partitions, controls and taps are unsuitably 
placed, they tnust be so designed as to avoid causing injury. 



Infonrntion Signs Sign-posting 

On toilet doors should be placed a simple symbol, curried out in 
relief and in a contrasting colour to ilie door, it should be placed 
at a heiglu of 140-160 cm above the floor, it is an advantage if 
the infornialion regarding **cngagcd'\ or "vacant** can be presen- 
ted in such a way that it can be ui^dcrslood by people with itiipair- 
ed \ision. 

Light 

bayliglii varies greatly and should therefore be complemented 
; by artiftcial ligJit. Choose lluorescent ligliting for hygiet^e areas. 
The fitiings should be placed in the ceiling and beside mirrors, but 
not in such a way that they will cause dazzling. It is important tliat 
the ligliting strengthens colour contrasts, thus making orienlalion 
easier. 

Colour 

In order to make orientation easier it is desirable that (he floors, 
walls, and sanitary fiiments are in contrasting colours. Other fa* 
nienis, such as toilet-paper holders, should also be in a colour 
which differs from its surroundings. This makes them easier to 
find. 

SoumI 

Bear in mind that the type of materials often used in wash-rooms 
and swimniing-baths frequently causes troublesome echo effects. 

This can be avoided by the use of sound absorbent materials, 
in the ceilings for example. 



Areas for changing 

Hallways, cloakrooms, changing rooms etc 

The problems in halls, cloakrooms and changing rooms for people 
with impaired vision are not great provided that the room is fanuliar. 
It is easy to find one's way in one's own hall, but it can be difficult 
to find the cloakroom in a public building. It can also be difficult 
to orientate oneself in a changing-rooni witli which one is not familiar. 



Siting Planning Design 

Changing areas should be easy to find, and it should be easy to iind 
one's way back to them. They should naturally be immediately adja- 
cent tpuhe rooms which they are planned to serve^ . 

ilaltslcloakrooms and changing rooms should rot be too small. 
To make orientation easier, there should be clearly defined circula- 
tion areas in these rooms. Various items which could be in the way 
- shelves, umbreila stands etc - should be placed in niches. 





Furnishing Fitments Materials 

Place fitments a!o.^g the walls. They should preferably be buiit-iti 
but can also be constructed in other ways so as to eliminaie the 
risk of colUsions and injury. Wall hooks, for example, can be pro- 
tected. 

Wardiobcs, cupboaids and other storage units should be roon\y 
in order to make it easier to find thhigs, 



Obstacles 

Note that it can often be difficult to distinguish shiny metal pipes 
which cause reflections. Loose coat-hangers, umbrella stands, ash- 
trays on feet etc are obstacles and should therefore be avoided. 

Information Signs Sign-posting 

Proper signs, which can also be read by people with impaired vi- 
sion, should indicate (he way. The numbers on changing rooms 
ajid cupboards should be carried cut in relief. 

Ught 

The general lighting should be good, and it can be complemented 
by wall*nimenis mounted beside mirrors. Cupboards and lockers 
should have built-in lighting which is switched on automaticaUy 
when the doors are opened. 
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Colour 

Shelves, benches and other furniture should be painted in colours 
whi'^h contrast well with walls and ceilings. 



Areas for housework 

Kitchenettes, kitchens, rooms for household washing 
Kitchenettes, kitchens and rooms for household w^ashing, particu- 
larly in unfamiliar environments, can create problems for people 
with Impaired vision. What one should try and avoid is unexpected 
problems such as when a cupboard door is left open so that one 
risks bumping into it. 




Planning Design 

Large floor areas and large working surfaces n\ake working easier. 
Orientation is made easier if circulaiton areas are kept clear. There 
should be daylight. 

Furnishing Fitmenls Materials 

Storage areas should be generously dimensioned. Hserylhing can 
then have a place reserved for it, tluis making it easier to find. 

Doors to top cupboards should be of the sliding type, either 
Iiori^ontally or vertically, H^is eliminates the risk of banging 
one's head against (Itc doors when tlicy are open. To simplify 
cleaning, surfaces should be hard-wearing and easy to keep 
clean. They should also have a low mirroring and reflecting 
factor. 

Note that certain parts of kitchen fiimenis, such as hot oven- 
handles cati cause problems. 



Stoves 

Stoves should be designed and placed in such a way that iherc is a 
free working surface on both sides of iheni. One should be able to 
know waeie lo llnd the hot-plaies wiihoui burning oneself, Conirol- 
kftcbs should be on the front of the stoves. It sliould be simple to 
relate which function the various controls regulate. The various 
sellings of the controlknobs should be able to be clearly felt. The 
various positions of the control-settings sl\ould be clearly marked in 
relief (for example a temperature line on the oven tlierniosiat). 

The stove should of course be so designed that one does not burn 
oneself on it (hot oven handles etc J. The oven light should not be 
placed at the back of the oven since, in this position, it can cause 
dazzling. The stove should have an acoustic signal which goes on 
when a special button is pressed. In this way one will know when 
the stove is on. One can also use the same arrangement to indicate 
whether or not the osen has reached its correct temperature. 



information Sigii^ Markings 

The controlknobs of washing machines and other household app- 
liances should be designed in such a way that they can be used by 
people with impaired vision. Symbols, letters and signs in relief 
should be used in markings and instructions to make them more 
easily "read-off. 

Light f / 

Lighting is particularly important in areas where household work 

r 

is being done. Fluorescent lighting should be used both for roof- 
lighting and for strip-ligiiting under cupboards etc. It is important ? 
to choose fluorescent ligliting with good colour qualities. \ 

FiUihgs with light-bulbs should be used for ligliting tables at 
which meals are served. LiglU fittings should be placed in such a 
way that ihey do not create shadows on work-surfaces, and also 
reduce (he risk of reflective dazzling from sinks tjnd metal work- 
lops etc. 

Sound 

As in the case of stoves, acoustic signals can be used lo indicate 
when various household appliances are in function. 



Areas for meals 

Lunchrooms, self-service, restaurants 



rSiting'flanning Design 

The norma] rules for siiing and planning apply here: central placing, 
easy to tnul toilets, cioakroottts etc, clear circulation areas. The staff 
should be able to see the whole area, aJid in particular the entrance. 



5^ 




Furnhhing Fwnwm Maiemh 

Using (lie fiirnitufc layout (o brcdk down large areas into SfuaUcr 
areas will make orientation easier. I( is preferable (o use a right- 
angled system, Varying floor materials, rails to give directional gui^ 
dance, and ^-onfrasiing colours and nialcrlals cati be so used in self- 
service resiauranis that one can at least llnd one's way front the 
entrance to (he order desk, 

Obstades 

There arc many obstacles in this type of environment. Tables, 
chairs, screens flower-afrangcmcnts etc should be placed ia such 
a way that ihey do not obstruct orientation, bul rather give direc- 
tional guidance to someone with impaired vision. 

information Signs Sfgn-posting 

If there is a "wall-nicnu*' in the room, its text must be at least 
15 mm high to enable people with poor eyesiglu to read it. If the 
restaurant is frequented by many blind people then the text should 
be in relief. One should be able to get close up to il. 

Light 

The lifting must be good and well shielded. Avoid direct - or 
reflection da/zliftg. "intimate" restaurant lishting is unsuitable. 

Use directed lighting to bring out details or circulation areas 
in the room. 



Areas for certain types of work * 

Offke-'A'ork, workshop and storage work elc. 

Studying, ofHce, and workshop type of work is often carried out 
in familiar environments. Therefore in these areas there should 
be no problems involved for people with impaired vision. 

Siting Pkmiing Design 

A work-place, which is to be used by a person with impaired vision, 
should be close to comnumicaiion areas atid also close to the toilets, 
cloakroom and lunchroom. It should be so located as to minimize 
the noise from irafnc and machines. Also in this type of area, right- 
angled solutions are pieferable. In workshop? etc, differentiate 
between circulation areas for people, and circulation areas for 
the movement of goods. 

Furnishing FitmcfUs Muterlah 

Machines etc should be placed according to a logical, preferably ; 
right-angled, system. There should be free circulation routes so 
that one docs not collide with furnishings and machines nor unin- 
tentionally come within the working area of the machines. Should 
it pros^ impossible lo arrange obstacle -free circulation routes, 
orte must give warningof obstacles either by differing floor ma- 



icmls or by safety-nils. Use contrasting U^ui\$^ colours and 
materials. Loading-bays should be so planned that one cannot 
trnmicntiona/ly walkout onto ihom. This can be achieved by the 
placing of the loading-bay, by closing off the loading-bay, or by 
a gate or boom on the loading-bay itself. 



f^iformathn Signs Signimdfig 

It is paniculady valuable if one cun find one^s own way to various 
onicials, foremen etc. Name-plales and room numbers should be 
carried out in relk*'. 

It is also importaiU that proper information is given as to the 
location of the various areas. One sJioiild also describe liow tlte 
tmcbitics and their controls funciion, in order to enable people 
with impaired vision to use them, 

Ught 

Both the general lighting and the lighting above the work place 
should be of higJi quality. Tiie lighting should neither dazzle directly 
nor indirectly. There should be an equal spread of liglit over the 
entire working surface. 

Colour 

Mark parts of the building, floor and walls, in contrasting colours. 
Machines and machine parts should also be made distinguishable 
from surrounding surfaces. This can also be done by using contraS' 
ting colours, 

Soimd 

h is imporrajif jjiai dislurbing sounds are eliminated. PeopJe wUh 
impaired vision use iheir sense of hearing more and thus require 
greater concentration when they are working. Adapt the acoustics 
to suit the type of woik which is being done, so that both speech 
and any occurring sigftals can be clearly heard. 



Areas for vertical communications 
Ramps, staircases, lifts etc 

This section deals .. 'fh all forms of vertical communications. 

It is difficult for a person with impaired vision to know where 
a staircase begins and ends. It is also difficult to fmd the right 
button in a lift, and to know at a distance which escalator is going 

up, and which is going down. 

Siting Planning Design 

Ramps, staircases, lifts etc sJiould naturally be placed where they 
are easy to find 





Siaircases should be so placed as lo avoid ihe risk of soinconc*s 
fulling down. Nor should ihey bo placed in an uriexpecied position. 

ihcni ai (he side of»or perpendicular lo, passages, corridors 
and other circulation routes. Staircases and rainps should hase the 
same design at different lloor-levels wiihin a building. There should 
be no odd steps, but in case (here are such steps, they should be 
designed in conformity with the staircases. 



Obstacles 

Sometimes staircases are built in such away that it is possible to 
pass under their lower reaches. A person with impaired, or severely 
impaired, vision can easily bang his head on a staircase of iliis type, 
l-'or this reason the lower part of the staircase should be built-in, 
ai least in such a way that the headroom is not less than 220 cm. 
in certain circumstances the staircase can be surrounded by a safety- 
rail. 



Information Signs Sign-posting 

[t is important m inform where lifts, raiups, staircases etc are loca- 
ted within a building. This can be done by signs, sign-posting, and 
varying t1oor materials etc. 



Light 

Ligluing is important. It should be especially strong at critical 
points, particularly at ihc beginning and end of a staircase. The 
ligliting sliould work in combination with the colour contrasts. 



Colour 

Use contrasting colours to m uk the first and last step in each flight 
of stairs. Mark ihe corresponding parts of ramps. 




Staircases 

Fhglits of stairs should be straight. Hach pan of a staircase should 
have equal number of steps. The size of the steps, both in heigl^t 
and depth, should not vary. Avoid open steps or nosings w^here 
peopleVfeet can get caught. y\t the upper end of the staircase there 
should always be a flat area, Surfaces should be non-slip- The firsi 
and last steps should be carried out in a colour and material which 
coiitrasts with the rest of the staircase. Handrails or rails should 
follow the fiight of stairs without a break, and preferably on both 
sides of the staircase. The handrails or rails should extend at least 
30 cm beyond both ends of the fliglit of stairs, and they should 
Tmish up in such a way so that one does not get one's clothes cauglil. 



All iloors should be served by lifts. Through-lifis, with (ho doors 
facing in different directions on different floors, make orieniaiion 
more difficult. A limited area in from of the lift door should be 
painied In a contrasting colour oi made of a contrasting material 
in order to make it easy to find the lift. Conlrollpanels in lifts 
should be standardized. There should be uniformity regarding 
the design and placing of the control buttons. The button to bring 
the lift to the entrance-floor should differ In form and colour from 
the other buttons. Above or on every button iheie should be clear- 
ly defined figures done in relief 15 mm higli. Buttons or panels lit 
from the inside is a good solution. 

Floor numbers on the inside of the lift doors should be "readable'* 
by touch. In public buildings the different floors should be announced 
verbally. A tape-recorder, for example, could be used. There should 
also be an acoustic signal which i^ounds Vrhen the intended floor 
tias been reached. If several lifts are adjacent to each other in batte^ 
ry form, each lift should have its own signal so that one knows 
which one of the lifis is coming, and in which direction it is going, 
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SPECIAL SECTION 





Light 

The visual experience 

The basic condiiion for our visual experiences is that we have )iglu. 
Ligln inlluences sjglit if jt lies wiihin ihe visual wavelength field. It 
is ihe variation in the radiation strength and wavelength thai c^uses 
us to experience differences in lightness and colours. 

The visual experience can be a combination of the difference 
in contrast between !ig/u and colour provided ^hat the strength 
of light is sufficient. Otherwise we only experience the differences 
in contrast between black and white. 

Lighiisofgreat importance both to people wiih poor eyesight, 
and 10 those with varying remnants of vision. Suitable lightings 
schemes in combination with the right materials and choice of 
colours can make visual experience more easy. 

For those with poor eyesight the ligfu situation is complicated 
by a number of factors, which is a result of, among other things, 
the need for more liglu, and greater sensitivity to dazzling. One * 
must therefore have high demands on the spread of light, contrast, 
and shielding against dazzling- In general light colours should be 
used. 

Wlien planning, one should bear in mind Jhal large sources of 
daytiglu can result in large variations in luminance which can cause 
dazzling In rooms, without daylight, or with smalt sources of day^ 
light, which are adjacent to areas with large sources of natural ligfu, 
'he lack of dayliglit should be con:pensated for by raising the level 
of the artificial IrgJiting- This should be done in order to make (he 
adaptation from high to low levels of hghting more easy. 



Materials 

Base the choice of materials on their chaiacterisiics. A wrong 
choice of materials can cause discomfort. A floor with a high 
mirroring factor can cause irritating retlcctions from ceilinglamps, 
which in turn can cause sight diminishing dazzhng, and thereby a 
risk of accidents. 




Colour 

In choosing a light-fitting one should bear in mind that its colour 
characteristics should have such a spectral combination that 
colours Will be reproduced naturally. The choice of colours and 
materials should be made m light from the source of light in 
which they are to be used. 

ft is important to know that the eye is only sensitive to colour 
experience provided that the strength of liglit is sufficient. 

As io colour schemes contrasting effects should be used to 
underlirte the visual experience of a room and its parts, and io fad- 
litate safe orientation. 
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Lighting schemes 

Filincnis should be chosen witli a knowledge of how they spread 
light, and at the sanie lime how they sfiield from dazzling. In or- 
der to make orientalion e-isier, one requires a certain type of 
ligliting scheme where the spread of light* together with lighting, 
materials and colour contrasts, conlribute towards separating 
different surfaces. 

Work requires a suitably balanced spread of light on work- 
surfaces and their surroundings, and places high demarlds on 
contrast and freedom from dazzling. The colour characteristics 
of the sources of light should be chosen so that colours will be 
reproduced naturally. 

Mixed light, with loo great differences in spectral combination, 
should not bo tolerated. 

For office and reading work for example, one ihould demand 
at least 90 % contrast between the text ar^d the paper. Decisive 
for good contrast is that the direction of ligliting is correct, and 
that there is a level spread of light within the central field of 
vision. 

Two types cf light are necessary for good work-lighting, gene- 
ral light , and directed light. The best contrast is achieved when 
the directed light comes from a point behind the left shoulder for 
right-handed people, and from behind the right shoulder for left* 
handed people. \\\ this way a favourable vector - the direction of 
the fall of light on the reading surface - is achieved, which is deci- 
sive for good contrast. This form of lighting lessens the risk of 
dazzling in the peripheral field of vision, a factor which often 
contributes to poor vision. 

In general one should choose and place lighi fittings so that 
they do not cause dazzling, neither direct nor by ref 3n. A 
suitable ligliting scherr\e can eliminate the risk of a .nts at 
critical points. 

Three factors - luminance^ dazzling and reflection, are parti- 
cularly important in lighting-schemes. 

The luminance (lightness) of a lighting or light •reflecting sur- 
face is the amount of light per m^ of the lighting surface projected 
on a surface at right-angles to the angle of vision. 

reflection factor h the relationship between the iight falling 
on a surface and the light reflected by the surface. The reflected 
hghl is not Uniform. It can be divided up into diffusely refiecfed 
and mirrored light. High reflcctjion factors and light colour-sche- 
mes influence the mean luminance and create tight interiors. Low 
reflection and dark colour-schemes give the reverse effect; 

Z)i722/m^ occurs when the contrasts are too great between light 
and dark areas within the field of vision: the eye is then exposed 
to stronger light than it is adapted for. Dazzling can also be direct, 
caused by. for example » a badly screened light-fitting, or indirect 
: owing to reflextorts from surfaces made of shiny materials. 
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Signs and sign posting 

The main doiiuu\d is llrai one should be able to find the signs, Tl\cy 
should Iherefore be set up at entrances, Jiiaiii circulation areas etc, 
before oue comes to the area about which they inform. 

It is importaru that a^so people with poor eyesiglii should be 
able to read the signs, sign-postings etc»othenvise the information 
on the signs have to be complemented by some other form of in- 
formation such as verbal informalion. 

Placing 

Place the sign and post in such a position that it wilt not cause in- 
jury , for example at the side of circulation a:eas. Also place il in 
such a position that people v/ho stop to read the sign will not be 
in the way. Do not place signs so that they project over circula- 
tion areas. 

People with poor eyesiglit should be able to come close up to 
signs to be able to read them, or lo ''read them off* by touch. 
Wherever possible, place the signs at a heiglii of 140 - 160 cm 
above the floor or ground level> Signs beside doors sliould be 
placed on the wall at (he same side of the door as the door-handle. 
Signs above circulatioi: areas should allow for clear headroom of 
at least 220 cm. 

Design 

The form of the sign itself can give infonnation - an arrow, for exanipl 
The text should be clear and at least 1 5 mm high. This applies in cases 
where one can get close to the sign. Naturally when the sig.. has to be 
read from a distance then the text must be bigger. Letters, and above 
all symbols, should be in relief. If engraved letters are used, they 
should be coloured, and sufficiently large so that one can "read 
them oft^\ In this case» however, the letters or figures must be 
considerably higher than 15 mm. 

Materials 

Materials should be suitable for ''reading-off by hand, that is to 
say that they should neither be rough nor sharp. Glass-covered 
signs do not only prevent people from "reading off by touch, 
but they are also unsuitable due to their mirroring qualities. 
The latter applies to shiny surfaces in general. The sign (colour) 
should always have a mat /diffusely reflecting surface. 

Light 

Signs can be directly or indirectly lit, or lit from within. There are 
also reflecting signs. It Is important that the lighting and the material 
of the sign neither cause mirroring effects nor dazzling. 

Colour 

Signs should have good contrast between the text/symbols and the 
baseband the base and the background. Basically the same rules 
apply as In the section dealing with Colour. As far as signs are 
concerned stronger differences in contrast can be used. Black text 
on a white background gives the best result. 
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Doors, gates 

The placing of doors is very irnportanl. They should preferably 
be hung so thai they open wiih the main direclion of traffic. That 
is to say froii't a busy area into a less busy one. W\en open, a door 
should be against a wall (90^ or 180^). 

Doors should, if possible, be equipped with door-closers, parti- 
cularly in the case of doors opening into passages e.g. toilet doors. 
Mark off door-hatidles, and the "puslt" or ^'pull'* side of the door 
by using different colours and tnatcrials. 

Coinplctt>ly glazed areas, doors and windows should be marked 
by a band of different colour al a heigln of between 140 -160 cm 
over lloor or ground tevel. 

Auioniaiic doors opening against the direclion of traffic are 
unsuitable, as are swing doors which swing beyond the neutral 
position. 

Sliding doors are often to be preferred, both in ihe case of auto- 
matic doors, and doors for lop cupboards, as in kitchens. 
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IMPORTANT POINTS - TO BE BORNE IN MIND WHEN PLANNING 

Place important functiot^s centfallyl 
Use right-angled solutions! 
Break down large areas into smaller areasl 

Design pedestrian circulation routes so that they are easy to folfowi 
Place and design lurnishings and fitments in such a way that they will not cause 
injury in the event of a person colliding with them! 
Design handrails so that they give good directional guidance! 
Make sure that controls and light-switches can be used by people with impaired 
visioni 

Make maximum use of contrasting colours and materials! 
Make sure that free head room is never less than 220 cm! 

Check the way in which the doors are swung so that they do not becorrie obstacles! 
Place and design signs and sign posting in such a way that they can be read by people 
with Impaired vision! 

Make sure that sources of light do not cause dazzling! 
Make lighting and colour work in combination with each other I 
Make sure that light at working pfa^s gives a contrait of at least 90% between text 
and paper] 6,. , 
Use colours also to give directional guidance! 
Complement optical signals with acoustic signati! 
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